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== (57) Abstract: It is intended to provide an expression vector, a host, a fused protein, a protein, a process for producing a fused protein 
^j^Z and a process for producing a protein which prevent the formation of an inert and abnormal protein in producing a recombinant 
^= protein and thus make it possible to efficiendy produce a target protein in the natural type (i.e., a soluble type) in a large amount. 
=gg Namely, an expression vector containing (a) a first coding region encoding a polypeptide having a molecular chaperon activity and 
= ^ = at least one restriction enzyme site into which (b) a second coding region encoding a protein can be inserted. In the above expression 
r-H vector, the first coding region is effectively linked to a promoter and the restriction enzyme site is located within the same reading 
^ frame as the first coding region and in the downstream of the first coding region. Alternatively, the restriction enzyme site is located 
so that the second coding region having been inserted is effectively linked to a promoter and the first coding region is located within 
the same reading frame as the second coding region and in the downstream of the second coding region. 
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mMX$>Z>b^7LbfiZ>o 

-cwfc&'fbflL 3 o ~ l o o#Sfttz:#*wa r. £ T% prss-fk; b 

10 £^£PbiL"CV^ (Pluckthun, Biotechnolog 

y% 9 N 545-, 1 9 9 im . a-Affci: ^«t<^v 

J§^£HTV^ (W9-2 2 0 0 9 2f) „ ftflCEJ^MC t> * itA#*^'^ 
15 li LTMt ; 5NGF/BDNF77 5: U -^W^I©!J 7t^7^ 

^ (#1^6- 3 2 7 4 8 9-*§\ #M¥6 - 3 1 9 5 4 9t) — n b 

n:7>r ^- 3(DV 7*— /Vf<< ^fjjfe (#H¥9- 2 6 2 0 9 3^) $? % 

6 (Glockshuber. Biochemistry 3 1 , 1279—. 

25 1 9 9 2^) o La>L&tfs&. ^^^A^fiSNflHaK^irtbifebT. 
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?9-2 20 0 9 2f ; PI oba N Gene 159, 2 0 3 -, I 9 9 5f 

5 ^:(75IlX4{ilmg/l^%l LgS^t< (Levy, Protein Expr 
ession and Purification 23, 338-, 200 



BPt>, «§Wte, (a) ^t^n^tt^tt5* 0 !i^Klrn^ Ki" 
Sfgl K««. &tJ<, (b) ^ wn°^®^3-K-|-6^2 3-KIS^^^A 

25 /<^^-T»fe5. 
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rfr-^v-^n ^tt&WTS P P I a s effcS^i^^f LV\ 
10 -blS^-l^-Y^n >-?5i*^rWi-6 P P I a s e t ttll, FKBPlPPIa 
s e „ is? V VSPP I a s e N ^ D ^IP P I a s e i^if 

_h|BF K B PlPPIasei bTf*. SBW ft 5fe F K B PlPPIase, 
f> U Plase, FkpA^-f/PPIase, X«U 

15 F KB P 5 2 ?^^P P I a s e tf^if bfLZ> 0 

-LfBf * u 74 ]) yfPP I a s e t UTf* N C y P 4 0 ^4^P P I a s e 

±fB^°— ZfV yiPP I a s e t UTW\ S u r A^-I^P P I a s e tfi^tf 

20 -h|2^^-r^n^tt^^ri-§ PP I a s e t LTft, T*f$B®|ij^F 
KBPlPP I a s e CO I F >T V> XtJ«/Xtt> Cj&sk h* * 4 LT 
^SPPIase, MJ ^-77^^-^'f7'P P I a s e <£>N5fc$|i8 K^-f >\ 
S.TJ ? / / X«> C^f7^^fUV>5PPIase N FkpA^^/PP 
I a s e ON*S ^ UTV>5 P P Iase. FKBP52^^f/P 

25 P I a s eOC^igW^y^f ITV^PP I a.s e, CyP40^-f/P 
P I a s eOCtSK^'fy^f LTV^PP I a s e, Xte, SurAM 
7°P P I a s e <DNM%b ^ ^SrMT LTV^5 P P I a s e J^tf fetb5 0 
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15 ©38m-<^-^ &*BI&«1!R3RK:*5V^ ±mWt&9 ^"^RSr«m$*S r. 
^WoiSk-a-^^^^lt^SiiJt^^^V^tt:, PP I a s eflH4Srlfl#i-5 

20 V\, 



illi, Thermococcus sp. KS - 1 - b^l'/F 

KB PIP P I a s e £ H^^-f^ tdtXD^? 9 — T c FK f 

u s i o n 2 ©atftHp-iaiaSr^i-BI^ifeSo 
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@2lt TcFKfusion 2 SrfflV>/tii^©T c FKBP 1 8 <D3§?fl£^ 

BUttu -7|>7fi^ant i--!7MJy ^/J—J* (HE L) Fa bK*7 7 

0 5tt> a n t i - = 17 h]J U^f^ (HEL) Fa b»7 

H6fi> ^!7^*5l5a n t i - — !7 h V V*S?—& (HEL) s cF v 7 "7 >f 
^ V hW^(DT c F KB P 1 8 t <DW&$ l"*?W<OftW>&7F-fWlX*hZ>o 
10 m 7tt, ltS^bfc-^!7^S5t€a n t i -HE L s c F v £ T c F K B P 1 8 . 

0 8tt, ^m^>^#btLfc^^^S5fea nti-HEL sc F v©?£tt£r 
E L I S AjfefcJ: ^Lfc@t 4 fc5„ 

15 3S93tf>i£*BftfftlK 

&fc, #38OTfc*3V>-C\ r^t^n«^t5PP I a s ej Mf*. 
•#Sm<D&&s<tr (a) ^v'^^p V«14Sr^Ti-5^y-<^K^ 
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* i: >f — 5 6, 5 9 3-. 1 9 9 8#) % wftb & 6 M:1M^T~ 

D tf $/ ^ b (Horowitz. Me thods Mo 1. Biol. 4 

io 0,361-, 1995 m m&m-fbfr, m&?f*?w<DmMi®ffl*:Wffi-t 

Z>j5feh LtiiBP b (T a g u c h i . J. Biol. Chem. 26 

9 . 8529 -. 199 4^) m&&tf hthZ> 0 

fi£. #»ng|iJ3feFKB PIP P I a s e ^©^H^-Y^n 5 P P I 

15 ase ;^-;l/t-F^3y^ynr^^ ^Is? XrA^r 4 >\ 

D n a K. D n a J . G r p E. HSP90 tlS. 
-hlE:*^— ;vm— Y^b y?yu*r 4 l^ti, 1 5~3 0 kD agS©f^- 

yhfls. 2 4- 3 2itIft*oT^WSMH> ^^r^n^ttSrW 

i~3 ^ £ ^fft^&frbTV^ (Jakob. J. Biol. Chem 2 6 8, 1 
20 5 1 7-. 1 9 9 3#0 o Ztlkftft&<DM^ffl&&*<OC&ffiffl&te&-tZ>? 

_blB f n ^ V f± 7 ~ 9 B (O = y Y TbmVt foM o K— i~ V Wmt 

^2®^m^ofc. -a^n-i 4~i 8m<Dyr-f=L~y Yfrbt£z>mwtot£W&*^ 

AT P^<^^^ ^(Dm^^t yiot^^ICDyt^T^f 

LTGroES (t-bi^a y^^nHyi 0) ®^-^tr#oT, *>v^K 
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^^u-^cDm^a, G r o E S © «t 5 fttlftHf tt^g i: > P^HL 
VNVE#:^at©^^^^^^^f9fl:t?^i:^^qe 5 ^TV>^ (Gupta, Mo 1. 
Microbiol. 15, 1 — , 1 9 9 5f) „ 

5 tSH^i LTlLV^$ft;fc#T-S'«Y'<n^T*>& (Lopez. J. Stru 
ct. Biol. 135, 2 19 -, 2 0 0 1^) , 6*#:^^L. -T^tf h 

*LTV>5 (Siegert, Cel 1 103, 6 2 1 - , 2 0 0 0^) „ 
J-fBDn a K, D n a J RUG r p E (D**r o fn^U SrRSfrT #gj£ < 

n^-efc^ 0 r 5 il^^i^D n a K/D n a J / G r p ElO^ 

naKi^U ATP#STT*II-Dna J^f5ri:T\ ^Wi£#J&$l 

th%> i:V^5 1 b^*t?$>'5> (Fink, Molecular chaperones 
in the life cycle of proteins, MA R C E 
L DEKKER, INC, 1 9 9 8 ) 0 #^l^©3§^^ ^ — fcjoV^te, ^ 
20 tlh±mM&J£<DD n a K, D n a J &TJ*G r p E t W\ P ^SrJBV* 

_hf3HSP9 0 (t-hv'3S'^^PT'fy9 0) v^^n ^f&ti&r 

^Ti-^t>^>^$, V) (Ramsey, J. Biol. C h e m. 2 7 5, 1 7 8 5 
7-, 2 0 0 0*F) , &%&W<D$&^<<# ? — fc*3V^TW\ -t©***^ -t©— 

ilB^V^^o VJStfeSrW-rSPP Iase (Peptidyl-prol 
yl cis — trans i s o m e r a s e ) ^ >v*^jff©:7;*-^/t'7 f 
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^^•KHr-fr®^ hy>-xmmtfcfo*mm-tz>m& (pp i a s emm & 

^ayffit^ttS P P I a s e * Ll\, 

5 j-m^^^^n VStt^W-TS P P I a s e feZ (Dm.^Mfc1$1r Z m^&fr 
^ FK5 0 6 Binding ProteinS (FKBPl) , ^P7 
4 U ^SL&t^-^y yl©3ilM^5o FKB PIP P I a s e fcfiL 
m&MM(D 1 o-?fc 5FK508U1J:!) ^5PPI ase RX^t<D 

^D^T'Jj^o ^P7>f!JylPP I a s e|4, B«Ofe3$ffi.*^"efc 5 ^ 

10 a^^yy^ttg^jfoPPI a s eXttW^nmS. — 

i?=Ljfu v ( j u g i o n e) ^xv^cDmmmmzftZP P I a s eXf^^e 

15 j-|2^v t /<n yffitt^f t5 P P I a s e t lT(i> ±|5<D3fS(DPP 
I a s e ©9 t)> V^-f foCO^^T PP I a s e "C o T =fc V\ 

JlfBFKB PMP P I a s e fclttt, fllfcWU Wl^FKBPlPP I 
ase, M)^77^^^f/PPIase (H u a n g , Protein 
Sci. 9. 1 2 5 4- 2 00 0^) , FkpA^^^PP I a s e (Ar 
20 i e , M o 1 . Microbiol. 39, 1 9 9 -. 2001 ¥) > FKBP 
52^/PPIase (Bo s e , Science 2 7 4, 1715—, 1 
9 9 6¥) ^^^tf bHSo 

±E^P7-f D^^T'PPIasei Ltlt #JxJi, CyP40^'f/ 
PPIase (P i r k 1 , J . Mo 1 . Biol. 308. 795-, 200 
25 1^) f^pifbtlS, 

±JE^— i/^^P P I a s e t UTIi, 09*.fcf. S u r A^-T^P P I 
ase (Behrens, EMB O J. 20. 285-, 2001 #0 

±!3*iWI**FKBPSPPI a s e fcoV>T ft, H**V>rLi:fc\ 
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pp i a s e8H4;£tf-cfc<s 9iss<?m.<D^wMi&mn*$!imirz>bmm^ 

^ £ ^JLfctt^frLTV^ (F u r u t a n i , Biochemistry 39, 
4 5 3-, 2 00 0^; I d e n o , Eur. J. Biochem. 2 6 7, 3 
5 139—, 2 0 0 0^; Ideno, Biochem. J. 357, 465—, 
200 1#; Ideno, Appl. Env. Microbiol. 68, 46 
4-, 2 0 0 2) 0 ^v'^n^ttte, ^^P^lO^U 
£p£>3x5 iX-^P-^D n a K/D n a J/Gr pEl©? ^v^RjFf <9 S^- 

at pm<Dm^*^-wn<vtofcftm*i&^t-t%o ±i2*ii^*FKBP 

1PP I a s ete, ^(D^v^^n ±Mm=^^^—^i 

±IB-S-iB0*5l5FKB PSPP Iaseft ^ it W:: £ <9 , 2WM 

15 ^*!SIJ-e#5o tt^f 1 6 ~ 1 8 k D a tt© v' a - f ^ ^ /ffc !3 , 
fthj^te2 6 — 3 3 kDagg^ay^^^^feSo &mWXm^ bfrZSMW 
&t|5F KB PlP P I a s e t LTf±, ^ a — b ^ 7", n :7°(DV^tL 
©FKBPiP P I a s e ffeott) £V\, L^L&tfS£>, ~~ JttWfc % ^3— b 

KBPlPP I a s eO^WtU\ fr:Jb\ -LIB Lfc^ft^itiS^r^^ "ClL 
V^fc$t^TV^5PP I a s e (Dft^Am T'fc <9 , #3§^*5tt ZSMWfc&F K 
BPIPP I a s ete, w<^^*i|iI^PS^$n-f, ilWtl^C^/^I 

±12*llf6*FKBPlPP I a s e t LTte#i-PS^£ *vf\ ^-TtKO^ 

F KB PIP Plase©?^ *S s - ft LTfi, frm&RZ$Mft® t & 

W&$£~£%b'BX*hZ>M e thanococcus thermolithotr 
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ophi c u s Thermococcus s p . KS-lft^ Met 

hanococcus jannasch 

Methanosarc ina ma z e i ft^, Methanosarc in 
a acetivorans &3fe N Methanosarcina barke 
5 r i ft $£<Dh<D%F&^lf hth& (Maruyama^ Front. Biosci 

5, 821 2000) „ — jfs T2^y?4-?n, j^mm^vi&iDm 

TJ^0ft&tt^ji'EB0'T?&£> Pyrococcus horikoshii ft5fe> A 
eropyrum p e r n i x ft5fe N Sulfolobus solfata 

10 r i c u s ft5£> Methanococcus jannaschii ft5l5 N A 
rchaeoglobus fulgidus ft^fe N Methanobacte 
rium autotrophicum Thermoplasma acid 
o p h i 1 umftjfcOt)^ 5 H alobacterium 

c u t i r ub r umft^(Dt)(Df If (Maruyama N Fron 

15 t. Biosci 5 N 821 - N 2000 *F) „ ft^-C&s ?£Mf£<D-£1ffl® ft 
3fe©t>tf>aS03:LV\, ±IBa y^^^f^aiS^FKB PIP P I a s e tf> 
lfflt LT N Pyrococcus horikoshii i^O^©7 ^ 7 
^IB^ISria^J^-^l His ±E^3 k -hi?'T^lllliSiFKBPlPPI a s 
e©l^Jt Methanococcus jannaschii ftjfeO t> 

20 <D<DT ^ S m^SM&WM&flr 2 ^^tt^n^-To 

±|B-Sr#W®FKB PiP P I a s e tt % PPIas e ?&44 £ FK 5 0 6 i: ©#S 

^WFKBPlPP I a s e©4§£\ j€^C?|cffi Kp* -f >"^r^r UTV^S ( 
Maruyama and Furutani, Front Biosci. 1 N 
25 D8 2 1-, 200 0^) „ _h|B IFh7^ (Insert in the 



flap;Suzuki, J.Mol. Biol. 328, 1 1 4 9- 200 
3^ ) f* N T.^y^-^IB^J-h. F K B P ^ 5 7 ^ / WJ* 

MUk&J&jfc LTV^ (Maruyama and Furutani, Fron 
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t Biosci. 1, D8 21- . 20 00^; Insert in the 
flap;Suzuki, J. Mo 1. Biol. 328, 1149—. 20 

0 3#0 o ±12^3 — h ? J ^(DSm^ F KB PlPP I a s e (D^V-^^n 
^iSttHlW:, FKBPF^y©FK50 6t£^W$Lt I F Y * 4 ^ h&m^lr 

5 5ii ^t>^oTV^ (Furutani. Biochemistry 39, 
2822—, 200 0^f; I d e n o , Biochem J 357. 465 
2 0 0 1#0 o ±|Bd y^^'fT'O^'iiFKB PSP Plaselt 

M4LTV^ r. £;SS;bfr>o-CV^ (IDENO, Eur J Biochem. 
10 267, 3 139 — N 2 0 0 0^) „ ^P^t*5V^Tft, *atft*FKBPS 
PP I a se(5IFK^^ RTfi/Xtt, C5[c${S -Y ^Sr^W LTV^S P P 

1 a s e T?fc;ftfc£\ -LfB^S'^P V©t*S:Wi"5 P P I a s e «t Lt7BV^ 
^£riST-#5 0 0lJxj£, #^^>^n^t££^fc^P P I a s e"Cfc5 

t hFKBP i 2\z.# y/^Si^l;: i f bv-i'y^c^K^'fy^AL 

15 fc^M 7 P P I a s e SS&ttJrfBa-T^-Y^n V^ttSf^ri-^ PPIasetU 
iV^^i^-e^5 0 _hfa^lB®S*FKB PIP P I a s eOI F K^-T^i: 
LTWu 1 Tff±, 7 8#^p !) y^b 1 4 6f ai/yttOi^^ * 

fc> E?lJ#-i§- 2 "CWu 7 8#=:/n JJ 1 4 $ 

tt-etL I F K^-f ^^+@S-t-S ( I D ENO. Eur J Biochem. 2 

20 6 7, 3 1 3 9- 2 0 0 0^) . —Jy > _fcJB"£'$Bllj & 3fe F K B PlPP I a s 
e©C*SK^^ytLTI^ IB^Jf^im 15 7#^yn^v'y^f ) C* 
*fS^-e©ffi*S^c*«BK^>r^J:ffiSi-6 (IDENO, Eur J Bioc 
hem. 267. 3139 2 0 0 0¥) . ><DfflWl&l$C lust 

25 _L|5 h y ^-77^^^-^'f^P P I a s e l&Ub ?v if-t^XO)^*? *r }) T<D 
A±T*£o^oTV>5 P P I a s e T?*)So -tlB b y 
P P I a s e £ LTte#KiPg^£*vf\ fll&f*, *fl§M*3fc. My c o p 1 a s 
ma genitali u mS^R. Bacillus subtilis fe^fe. 
Salmonella enterica Staphyl ococcus 
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aureus&5£> Mycobacter ium lepra efi5i5s Agr 
obacter ium tume f ac i umii, Lactococcus 
1 a c t i s ft^ Campyrobacter j e j un ii^ Stre 
ptococcus pyogenes Corynebacter ium 



diphtheria e &3fe©fc<E>»«£tf fcft*. *$&mX*m^bfl 



b y ^r^^^^^^^i^^^s^*^^^^^'--^^^"^^^^'^* 5 

*T/f£> V^i*H<£> b y 7 r — $ P I a s e T?feoT 1 b«kV\ _h|B b 

y P I a s e CD— #1 £ UT^C^ffiS^CO b y tf—^Ti? 

±|Bb U^77^^^-f/PP Iaseli, PP I a s effitti:FK5 0 
6 ir©^14t5FKB P K^^^Sr^ra Y * J ^ b U *©N*8HBIXtJ< 
C^lM^tL-efr 2o<£> K^^T ^SrWb-CV^S (Zarnt. J. Mol. B 
iol. 2 7 1, 8 2 7-, 1 9 9 7^) „ _LIB b V ^-77^^-^^f^P P 
I a s efDfr^yv^msf&teti. ^mm^FKB PIP P I a s e tmMfc 

pp I a s emm£&®Lft^1tm&'V*>ZZ.k&$abti. *ON*«IK^>f 

5. #3B9!fc:*3V^fr3\ b !)^f-77^^-N^PP I a s eON*iK^ 
V. &t;/Xttx C*^K^^ymW5PP I a s eTr<fc*Ui N -LfB# 
¥W<u>m&&*TlrZ P P I a s e <b ltfflV>5rt^tS. JtfB b JJ ^ 
-77^^-^^PPI a se <DN^ ¥ ^ ^RXJ^C^m Y ^ 4 ^ b UTWu 

i'MB^U 2 5 2 #7 3i=/^T 9 = ^#5£^bC5|cjS*T«)|B^* s C*fig 
K^-f (Zarnt. J. Mol. Biol. 271, 827-, 

1 9 9 7^) „ # K^-T :/C9f@|?3'I4teC 1 u s t a 1 W^<Z)#Il|lJ7 7 b £r/B 

±IBF k p A^-T^P P I a s eRXFS u r A^-T^P P I a s e fi, WT*b 
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P I a s e-efc3 0 llEFkpA^^f^PP IaseliFK5 0 6^<t«9l&^ 
^tlSFKB PlPPIase X*$>Z><D\Z>#V. SurANT'PPI a s 
e FK5 0 6^.tJ«{&©^^(]SiJ^J"efe?)V-^ n^/Ky ^OV^-ftV^^^'J 
^J^LT^gH^&^ftV^ /WJyfPPI a s e^P^lot'feS, 
5 ^Hfe 2o©PP I a s e t>*fc> S/^n ^^14^:^ * ft t LT 

fcJb*LTl>5 (Ramm. J. Biol. C h e m. 2 7 5. 1 7 1 0 6 
2000¥;Behrens s EMBO. J. 20. 285-. 2001 „ 
_hfBF kpA^^yPPIas eRUS urA^^PP I a s ete. ^7^ 

lately y tw; Mz&htiz>t£Wte<» 

WKJV^Jl5Fk pA^^^PPI a s eWSu r A^'f/PP I a 
s e £ LTte#&-Pg5££*vf\ #l£fc£. Pyrobaculum 
aerophi 1 i um4L Pseudomonas aeruginosa 
Xylella fastidiosa Neisseria me 

15 ningitides Mesorhi zobium lot i He 

amophilus influenzae Ralstonia sol 

a n a c e a r u ml±l3fc<Z> i> (D^m? btlZo U T & 35 <D 

tUi. ^~rtl<D4=Wlfc&<DP P I a s e T'^oTt «fcV\, JtlBF k pA^^^P 
20 P I a s e <£— Mb IT, t <D(^T 5; J mWMZWZm^ 5 ^ U 

i£SgH?'J&I5?'J#-§-6 l^l",, _h|BSu rA^-Y^PPI a s e <D— M t 

U ^JliffiS^^^^^r ^ /m@a^J?r@B^JS-§-7^b, ±t^ia^J§rE^J#^ 
8 fc7jk-f 0 

_h|BFk pA^^f/PPIas elt.^©C*Sl«FKBP K^-T^-b^tL 
25 ^(DNm^V^^C^t^VX^^ (Arie.Mol. Microbiol. 
3 9, 1 9 9-, 20 0 1^) „ IfBFkpA^'f^PPIaseO^t^ 
ny^ttfcPP I a s efembm&3-Vtz.femr*3b%~b&%itbfa. t<DN 
Jfci%ih**4 y©i4^$^tv^5 0 #f§9!^:ib^Tte> F k p A^-f^P P 
I a s e©N«F7-fV^f LTV^PPI a s e -efe;ftk£> ±m^^ J T 



WO 2004/001041 KJ/JP2003/008020 

• 15 • 

^P^flH^Sr^i-SPP I a s e k\^Xm^ZZ.k&"?%Zo -blEF k pA^-f 
ypp I a s e©N*Sh7^^i: LTtt, IE3«-S§- 5 t?f*> N^S^fe 12 0 
#T^^7=¥^#5£^^^N5|?«K7«-f (Ar i e, Mo 1. 

Microbiol. 39, 1 9 9-, 2001 ¥)o 
5 _LfBS u r A^-f^P P I a s e t^©C«il^-^D VSIPP I 

a s e ^T^l^tt^itj^ K^-f^£> tftM©N*« ^ i *rt t"CV^. 

_L1BS u r A?4?P P I a s e <£>5H^-r ^ttfc%> y V ^IP 
P I a s e^^ffiP^4<Di^V^ K^-T ^^ttBU^N^ffiK^^^^K^^^tL 
TV^S (Behrenns, EMBO J. 20, 285-. 2 00 1#) 0 * 
10 aSWtefcV^-CW^ -tIBS u r A^-fyP P I a s e <E>N;fc#&K^ 4 y|r-af tt 
V^PPIase T»*>*Lff * -LfB^V^n £r ^-f- 3 PPIa s e i:L 

TfflV^a 5 e _h|BS urA^^PPUse <£>N;fc$$ K * 4 is b b 

^^y^ffiStS. J:|BN*#K^-<^©ftPH4H:C 1 u s t a 1 W^O^MS 

is ^ijy^ hSrjBv^r. tx-mm-tzz- burnt %o 

_hlEF KB P52N/PPIase RXfC yP40^'f/PPI a s e {3:. 
V^ftfcJ^&^fcJLV^&frS P P I a s e-CfcSo -hlBFKBP 5 2^-T 
yPPIasett, i^52kD a»FKB PlP P I a s e X\ p 5 9X14 
HS P 5 6^b i>m-£tl% 0 ^(OT % /mMPlfes tb*5fel2kDa F KB 
20 PIPP I a s ebfam&<DM^ni&2<>tf#>'y £ &lZ : mt£V, JEK-fc© C5fc$H 

Hfc^/^^a. y ^m&&&&^t*m&&&t£<>ti-mj$.% : &~tz> (Ra t a j c 

zat, J. Biol. Chem. 268, 1 3 1 8 7 1 9 9 3) . _h|B 
CyP40^^f7'PPI a s ef44 0 kDaSS^ft^^s ^WJ^J-C 

I)5^n^!)yigttx*$)5^p7^ y ylPP I a s eOlo-(?fc5, 

25 V^fHts ^(DN*^PPI a s e^j§5 K^^^^ ^©C*t- 
hiXa y ^ *J"**K<0 1 o-e&SHS P 9 0 £: jfc&^i - 5 7 s " f7hP =^<y^ K 
ytf-h (TPR) Sr^tpK^>T^«r*i"S-i:4r#1»^U *«&*&fc:*3V^-C 
7fn^f K*^^^^- P P I a s e "CfeS (G a 1 a t „ 

Peptidyl— Prolyl c is/trans isomerase 
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Oxford University Press 1 9 9 8^) 0 _h|3FKB 
P 5 2 P I a s eWC y P40^^f^PP I a s e ^ LTf*4#fcRB^ 

tfS*p=tf £>H3o #3593"T*JI^ F KB P 5 2^-f:/P P I a s e 

5 CyP40^yPPIaseli, K84«lft*Ofc©mft<> Mt&fcll^ 
^<DiMtt5PP I a s e tm*e>tb5^--7 P ^JR-t-6 1 bO-efc^f^s V^ 
-fH©4fe^^5i50P P I a s e-C'fcott)J;V\ 

±|EFKBP 52^^PPIas e <T>— M t LT N t hftj|?(Dt)O07^ 7 

10 4 O^-f^P P I a s e <D— Mb UT N fc h I±I5|5<Z> t> ©©7 5 / m^M^Wtm 
•§•1 1 ^ U ^KIH^IJ^IH^J^-^ 1 

JilBF K B P 5 2 ^P P I a s e &TJ*C yP40N/PP I a s e 

Zk&TF&ZtlX^Zo *&m\Z$5\,^XtZ, FKBP52^7'PPIaseX 
15 t>*Cy P 4 O^^PP I a s e OC*S ySr^lTV^S P P I a s e 

-CfcfrUi. ±fB^V^^n *mirZ P P I a s e £ LT/BV^S £ t 

±»C*«K^>f ^f± % tfFKBP52^^7 P PPIas e "Cf^ SS^J 

5^.2 6 4#^/w^ 5; y^b4 o o #^ y o ^ i/y#)S0ili^#fclSt 

20 5„ *fc^ thCyP40^^7'PPIasem 1 8 4 # a ^ £> 

^WCfflV^b^S^^V^^nvJ&ttSr^i-SPP I a s e i: LTte, _h|B 
W*O^P^ffcoti ©^i^t^n ^tttrf t5 P P I a s e T* 

25 ^-^V^^P^tt^lfWiiStb/t^^SJpEl 8kDa^P7^!) ViP P I 
ase (Ou, Protein Sci. 10, 2346-, 200 1^) 

*%m<o$ms<t (b) ^y/^f*a - K-t-5^2 K«**fl» 
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±ib« 2=- k*j* <z>3§gi^ * - &m v^ssm bj:5<b-r^.s^ 

Fab, Single chain Fv(scFv) «<7>-e© 2<B^±©WfM- 
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LTjg^^-^fc s c FvXft»F a b % «t 9 KfcoT#fc 0 
• Wfc • 4 3, 159 1 9 9 8¥) o !)-=y^aot#bn 

Hj^Sr^VN^r ift<^ts- fc35^ffi-c*>*o L/^L&^bs 0iIx.fc£#t#st 
mitt(Dh<DKf£&1rZ)4 tyf^^il*, Na + ^C a 2+ ^£if«F^<E> 
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^<W38£*bTV^5as, ^0#<a5G*>/^®*^^ft (GPCR) 

— ^ybi:bTV^5o Ufc^oT, GPCR0rtH14!J^yK«U Hfc-t 

G P C R^^^^il^if Ttt^^lBTfcS £ $tLT#T*5t), ±fcCHO 
^COS-7, HEKOi 5^S)^i#*»T^mUfcm*^1?-^^*fflV>-C 

**w©*a-<^^— tt*sv>"Ctt, (1) ±mm=t-h*mm&-7v:-*— 

#rttfeot, -fcSB&l Kf^OT«tfc5K Xf4, (2) JiSBffijlSBS* 

P t a c /p^^^, x y 1 A/d*-^-, A r a B^n* — N 1 a m 
25 b d a — 17^*^^ g a 1 1 / g a 1 1 0 ^n^- 

nmt l/n^^- % ^KU i^n^E— % ^ r>^. >jr n ^jf^ 
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5 (2) ±|BiWR»*^>r b^#A**tfcJilB»23-K«*<6^n*-^ 

123- km £ ^etu-^ <$i3- K««a«±iB^ p * -k: * 0 aw 3 tt, 

^a^fSttSr^Ti-6^y^<^Ki:^2=— KM^tc = — YZfrZ 9 

a*, 15-90 tsgg-efc 5 r i: t u < , aiR£*i/r^y f^-ty 
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confer ^ ymttez>m.mmm*&<<ats^t7!)m$. lv\, 

KHTPPIase SrfflV^Jt-^K FKB PlP P I a s e -CfctLffFK5 0 

PP I a s effc»^n^/}f!J VXfi^^S^'fb^^&^^^rfcaft:^, 
-?}) y^^^PP I a s eXhflit J u g 1 o n e Xn^^m^t&yo&lS. 

^^«a577^r^^- i^n^ 7^— J; tJflMRi-S^BHK 
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5 0 ±m<z>&n* ffl&*^s<?w<nNi&fflRuc&i&m<D^~?ti<fcW!ft\' 
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10 i35S0*UV\ 

T?#6„ _hlB**MP t 9T^i^#^-|-67Ky-<-7 B ^KiLTtt. 09*. tf, FK 
BP^'fyPPIase tfc5F kpA^^f^PP I a s e 
20 ^PP I a s e-C'fc5Sur A^-T^PP I a s e^«bH5 0 ^flh<DP 
P I a s ett^^AHttiO^D^XAICfSU *>v^K<0$r!>&* 

±!3S& 2 = - KM K 3 - K $ n 5 * ^ « ^ JR * ? «^>3n#:^ T- 5 

25 JrlSF kpA^^PPI a s e^SurA^/PPI a s ^I^Lt?g 

JBl^fc*G*B]|&|8fR3R (Spirin, A. S. , 1991, Science 1 
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w • 

1, 2 6 5 6-2 6 6 4 : Fa 1 cone, D. et a 1 . , 1991, Mo 
1. Cell. Biol. 11, 2656-2664) *ftW<OM&* y */ 

ttm<DWi&*t''**'R<'>&tt&fc&^'CtZ* PP I a s e«ttSrPfi#i-S 
JrfB^^^^o VffittSrVj"* P P I a s e k±.n&<DPB.mMk<D&&m-&$ 
10 £rfflV\ft,fcf N FKBPIPP I a s e t RSrWftWfcl^* 

-a-tev^ o^T^y ^sr&^-frfc&ftS:. :/y y^^/ppiase t&m 

vis (Jug 1 one) £r&#£-*fc}fi#S:/B l^fr 
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(HK&Ml) I^iMlTh ermococcus sp. KS-1 
a-f^^FKBPiPPIase (TcFKBP18) t Sfe^i" 5 fc <D& 

5 ^H^v^^n ^^tt^r^ri"^ T c F KB P18 (Ideno, Biochem. 
J. 3 5 7 N 465 - N 2 0 0 1^) (D^^f^^ % KpEFEl-3 (lid 
a, Gene 2 2 2, 2 4 9-, 1 9 9 8) &mMk U t<DT c FKB P 1 
8it^HtLft&PCR2fe^J; VmmVfCo PCRlC^'f^tLT, mifc 
^UfcT c Fu-F lRX^T c F u— R 2 &fflV^6 r t \Z X V M^B^XOm^^ 

io fflmmm-v-j b^wtrtfr* TcFKBPi8i^w^i^ofr- 

-tfteJ: D T c FKB Pl8i S tfj* K t KHjOHfrTS fc&tf) U — £r - 
K-t-5^KiH^IJ<t IT, Th r om-F 2 ^.t>^0*B«^^H- bfc 0 Thro 
m-F 2 W\ t<D 5 ' illJ^S p elWh^ 3 ' coRIf^f f&^ft 

^ttWL-TV^ (HIl) o Throm-F2(i. h n VfcT ^ijO#r$B#<£D N ABB 
15 ?iJ©T^te> BamHIiMK Nde It^ h?rttW5fcft, gtfj^v 

TcFKBP18tOi^^y^^I^#5i^5t#5 (Hi) o 

±IBT c FKB P l 8<D&fc¥tir)tb* bv^^i/tyWrMft*^- Kt5DN 
AWtfft #*©fWISB**^fl!!3U fcfc^CfeN c o I/E c o R I 
20 ILfcpET2 1d^7^^ KDNA J'tfcftl) fc^ TcFKBP18 

it^-Th e rmo-F 2 <D)l|lT*^ C 3 f Lfc 0 #£>frlfcT cFKBP 

1 8ffll£** 5 KSrTcFKfusion2fc bfc D 
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Abbrev. 



Sequence 



Restriction site 



10 



15 



20 



25 



Tcfa-Fl 
Tcfa-R2 
TF-F1 
TF-R1 
FK52-F1 
FK52-R1 
CP40F1 
CP40R1 
FKPA-Fl 
FKPA-R1 
SUR-F1 
SUR-R1 
SCF-F3 
SCF-R3 



5 '-G GCCATGG GAAAAGTTGAAGCTGGTGAT-3 ' Ncol 

5 '-CCACIAGTAGCTrCTGAGTCCTCTTC-3 ' Spel 

S'-G GCCATGGG CCAAGTTTCAGTTGAAACC-S' Ncol 

5 '-CCACTAGJCGCCTGCTGGTTCATCAGCT-3 ' Spe I 

5 '-GGCQATQGGCACAGCCGAGGAGATGAA-3 ' Nco I 

5'-CCA£I^GJTGCTTCTGTCTCCACCTGA-3' Spe I 

S'-G GCCATGGG CTCGCACCCGTCCCC -3' Nco I 

S'-CCA^TAGJEAGCAAACATTTTTGCATAIACTG-S ' Spe I 

5 '-GGQQAlGGGCAAArCACTGTTTAAAGTAACGC-3 ' Ncol 

S'-C CACTAGTT TTTTTAGCAGAGTCTGCGGC-3' Spel 

5 '-GGCCATGGGCAAGAACTGGAAAACGCTG-3 ' Ncol 
5 '-CC ACTAGTGTrGCTCAGGArTTTAACGTA-3 ' 

5 '-A TCATATG AAATACCTATTGCCTACG-3 ' Nde I 

5'-ATGCGjG£CG£CIArmCTCCAGCnTGGTCCCTC-3' Not I 



(H»!l2) ^jiIi^HJ^7 7^^'f^P P I a s e (TF) <b gj^ 

«WfM-77^^N^PPIase (T F) £ jS^i" * «> © 

fifi^iPCRHlTJUlLfc. PCRfflC^7^^ilt % ill^LfcTF 
-F l&tfTF-Ri&JBv^r ^^^Qi^HmoMtfKcffilSIP^W b£rl£ 
ttfc„ P C Rlti^ p T 7 y;^T^^ ^-t#At, 's—frl/XAmmmmt 
tHit&V^ k&mmistCo — Mfnt* LfcTc FKf u s i on 2& 
Nco I /S p e I *0i3gU T c FKB P 1 8 aUS^Srl&Wc^ * — SrT^fn 
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- * r/umftikth k t mm u fc„ tf tr P t 7 t ^ * - & n 

c o I /S p e I ML, a^tLfeTFiHS^SrlHlUXbfCo ^bfrfcT Fit 

^t- £ _tf E-< ^^-i^7-r^i/3 t f &^-*>< ^ * - & HI 

IIXLfc itL^i «9 \ lOTcFKfus i on2 ^:fctt3T c FKBP 

1 83t^^TF5t^^g^^t>ofc, TFgfe^^^^MI§m^^#^-e# 

tz 0 nhtitcTFrnG-f^^f^mmmzf?* 5 k^tf f 2 ^ Lfc Q 



(HJS^iJ 3) t hfe^FKB P52N^PPIase <t Sfc-a*-f-3fcg><D3§3!^< 

10 t MijjfcFKB P 5 I a s e (hFKBP 5 2) £ Bt^-f- 3 #> 

£|&V^cFKB P 5 2 3tiK^£PCR^TitijiIbfc 0 P CRm<Dy*7 J b b 
T, Sl(^tfcFK5 2-F 1&0*FK5 2 - R 1 Sr/BV^S ^ i: ^ £ 9 
#J©jW^MJP&S£miM h$:Witfti 0 PCRS^p T 7^Vu—T-<^^-^# 

15 ^^^^^'If^^^Sjt^V^i^^b^:,, — H»HT^^ 

Lf:TcFKfusion2 £N c o I/Spe I felU TcFKBP18Jt 
^£|^fc-^*-&T;!f n — ^^m^tb^TJWMb^o hFKBP 5 2 
5tiS-^Sr^t?p T 7^- T^* — §Nc o I/S p e IMU ijOtH^fr 
fchFKBP 5 2itte^|$r#&0JfcLfc o #£>;ftfch FKB P 5 2itfc^|£frJt 

20 i±fB^^^-t^7-f'7 t -v'3yU h F K B P 5 2 tfe^S^ttf^^ ^ 
— &®I&Lfc 0 ^JSMl^Tc FKf u s ion 2^*5(t5Tc F 

KB P 1 8it4S^h FKB P 5 2f^ti^t^ofch FKB P 5 2t©i 
^^^°^a^m^^#^-e#^c #f)tlfchFKBP5 2g$^^^/N°^^m 
ffl:/^^ K&FK5 2 f 2 £ L7c 0 

25 

t h&J&C yP40N^PPIase £ ill^^S fc&tf>3§gi.^ 
tfi*CyP40^^7°PPIase (CyP40) t MG-fZ tc ZXD&'gL 
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tc h C y P 4 omfc^ZP CRMTitipfLfc., PCRffl©^7-f-7-i:Ut, m 
l iZTjkisfcC P 4 o - f IMC p 4 o — R l ^ffiv^r £^<fc •Pltif'IS^^M 

5 cFKfusion2 &N c o I /S pel Ml, T c FKB P 1 8 3H£^£r 

m^tc^? #-&Ttfv-x?^m^#KW}KxffimvtL 0 hc y P4 oate^sr 

■g-tfp T co I/Spe I Ml, §3 9 ft^tLTch C y 

P4 0 5t^^r[lUlRbfc o #£>;ftfchCy P 4 om& z Ft±U'<? # — t 
>f— v'gVU hCy P4 0 3f te^Sfc^tf^ fctUUXUfCo ^^£9, 
10 HIE^J l^TcFKfusion 2t£*5t*5T c FKB P 1 8 5HS^^h C y P 
4 Oit^^Btm^ofchCy P 4 0t©i#?^7fMI«T'tf:, 
#e>*LfchCy P 4 Oill-^^^^^S^mfflT 0 ^^^ KS:CP4 0 f 2 £ bfc c 

^BiSS^F k pA^-(/P P I a s e £ g^l"* l£«XD&&'<9 

15 

jciWFkpA^'fyPPIase (FkpA) t ft^i"* 
j5r^r — Sr#jfi-fSfc«>t, «fCTF0 7 3t^^ $t-ih=i K^£r$&V>fcF k 
p Aatfc^SrPCRKl-CJiitgLfCo PCRffl©^7^v-t UT^ ^l^^Lfc 
FKPA-F lROTKPA-R 1 £r/BV^ £ £ «5 ififgm^©i^$S^JRB^ 

20 b PCRl^pT7^W>?-fciAi, 

flHfcfcV^ 4:*fllBbfc. — ^lilt'illlfcTc FKf u 
s i o n 2 £N c o I /S p e I MU T c FKB P 1 8 iHS^Srl^fc^ 
^-STT^fa—^^a^Sb^xm^bfCo F k p AaHS-^Sr&tpp T7^/V 
-T^^^Nc o I/Sp e I ^11, §J!3ttJ$ttfcFk p A&^P&HUiX 

25 Lfc 0 #btufcF k p Amte*k±m'<? ? — tZyJ^—y* FkpA 
Jtte^^ftfc^tF^^&EJKLfco 9 > ^MJl©TcFKf u s 

i o n2tM5Tc FKBP 1 8itfc^F kpAlfi^lf IftfcofcFk 

p a i^i^^ y/^f Mi^ii-e#fc 0 #b*tfcF k p aH^^^R 

mm.m-??* ^ k&f k p a f 2 <t uyt 0 
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mmm6) ±mmm&s u ia^^pp i a s e tm^-r^f^^(omn^ 

*JMS5fcS u r A^-f ZfP P I a s e (SurA) i: ife-B-TS fc tfXDlSgi.^ 
5 ^ ^-^r#^-f^fc*^ N ^)flK12j|^^ j*Ih= KVSrB&V^cS u r Ait 
e^SrPCR^T^iPSb/to PCRffl©/7-l'-7-«!;tts ^l^bfcSUR 

-f imsur-ri ^fflv^6-i:^-J: , 9iil|'Im^^M^^-^JPS^*i^-l' 

fc*B*fcV>£ Lfc„ — ^\ ^ft«ltW»UTcFKf u s ion2 

10 £:N c o I /& pel U T c FKB P 1 8 &l&V^c-<^ * — £rT;2f 

T2—^^;vm,%WWi\^XmWk b/c 0 S u rAl^^ttfpT T7)V<- T^<? ? 

— c o I /S p e I MU is0<9 W^tbfcS u r A5H£-^S:|e]J|R bfc 0 

iftfcSu r Aitte^ifB^* — << >a S u rAlfi^ 

Sr^t?^* — ^rlHlI|XLfc 0 «5> USSW l©TcFKf u s i o n 2\Z. 

15 :fctt6T c FKB P 1 8 at^W S u r Aitfc^g # t^^o S u r A^COife 

^*^*SC#m^ #£>*LfcSu r AjSt^^^^®^m^^7 

^5K*SurAf 2t b/c 0 

(HJM 7) TcFKfusion2 SrfflV^fcT c FKB P 1 8 <B38^ 
20 Hi£#!JlT-p®[bfcT cFKfusion2(a!)E. coli BL21 ( 
DE3) t^rh7^^7t-^-v'3yLfc 0 2L©H^77^=>[:2XYTf 
j&(Yeast Extruct 1 6 g/L, BACTO TRYPTON 
20g/L, NaCl 5g/L, r^!J^ lOOjtzg/mL. pH7. 
5) 7 0 0mL^A^ E^i7<)il2~3SM^Stfc 0 3 5°CT«2 4 
25 R$|&H]tel&£ ( 1 1 0 r p m) Lfc^> 3S'fr#»t (lOOOOrpmXIOmi 
n) \ZXmfc*:^\%L^tz.o tbtlfclfffilmM E D T ASr^tf 2 5 mM H 
EPESi» (pH6. 8) 2 0mLfllU - 2 0 XZ\Z.XWfe&$? bfc Q 

(tfeswao ^^Btufco afc«w#ra, Mte#A#®#fc*it$sH-sfc«>s 4% 
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PCT/J 

• # 



Triton X- 1 0 0 £r-^t?2 5mM HEPES/lmM EDTAl'i 
m (pH6. 8) \z.Um'&, 30^M^5rJ;tI^?:«U ^ 

5 ti^^l6%SDS-PAGE^fU, t<D^^ TcFKBPlS 

Ktt\ RT^H^^^Bb^fCo *^TcFKBP18« 
£-fr3{£eJ:9 ^^^±^^*^©^^W^ttfc^ (|g2) , T 

^I^IM" 5 WilRWTcFKBPl 8<©C*»te5i* 

(^|8) TcFKBP18 i:-v>^*5fea nti- = !7HJ!I (H 
EL) Fab^77^yf (D 1 . 3) i>> 5> ft 5 «©3§m 
v^fi*anti-HEL Fa b»7^VMD^7^^ K P 

15 EHELFab — 1 (Ideno, Appl. Env. Microbiol. 6 
8, 464-, 2002) ^Nd e i/Bp u 1 1 0 2 I l^i^lU 
-Xy/V^ffiV^fcm^Sbfe^^«9, anti-HEL Fab»7^> 
bftte^ffJt&fifcKUfc- *>b*»C»Nd eI/Bpull02I ^MVXiS^ 
fcTcFKf u s i on2^ rODNASff^7^^-^3 ^tfc. 

20 KMSW* ^ -tIBF a b ©MMMfrttT cFKBPISi 

(Dm&? ^^?Wk tt^^^ W^Kfcft S - * ft < > 

(D^^tfit^ • HUR b N - 2 0°C^T^^^:#bfci o 
25 #^fclt^t»f^ **5MiU ^W-h* (RT»ttH^) ittJWS 
(ttmsS^) fciareu HJIS«7i:IPI«©^ifepJ:t» SDS-PAGEKftU. 

sds-page«, ^^-^yyryh^- (cbb) tas^fe 
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• si • 



rfxi y=T4 >'S?\z£ZWim<D\,^-ftll l Z.m^Xh. Fa biTcFKBP 1 & b<D 
BI'fr^^^JtJCffia"t-«^^Kf4Ab*t**»o/t (0 3) . — TcFKB 
P 1 8 i©i^^y/^f i LTM^*t^ CBBM^Vt, Fab 
5 ©Iftte^ttT c FKB P l 8 i:»^bfe^fll-CRr»B^H:^^ir— Kit 
T3ggl£;ft5 it^^tl> i>x^^y/p s'r^f y^l^vttjs iW:Fa 
b^*^*3aUTV>Sr.^36SWb36>i:*o]/i: (04) . CBBifefefc^T, 

^»IA^«ftt^ y/^lt©fi 1 O %T?fcofc D **Lfc#U Fab 
04) „ 

OfctfrWU •^l^&Sfea nti-HEL Fa b#L&:7^^ ^ 
15 38 S 

Y^ftlant i-HEL F a b^^^^FOM^^^ K p 
EHELFa b - 1 ^MMM 7 t m^<Ojj&X*±mWfcm.fyj&&; SDS-PA 
GEM^Lfc CB BMW!>^^^^p yr^f y^©& F abater 

20 15) . 



trty^&Jka nti-HEL scFv£TcFKBP18 t 

nti-HEL scFv^^^^ ^W^m^y* % KpAA 
25 L S C 1 9 9 7, Gene 194, 35-) *mW.b U m 1 fc* 

IfcSCF-F S&tKS C F-R 3 ^r^ 0 ^^'"^— LTfflV^ PCRia^ -r ? 
^fi^ant i-HEL s c F v 7 7 ^ h ®&^3r*t*I Lfc. r<£>jtfc 
^IrTA^n^y^a <9 % pT7^W^^^7>f^3^U Nd 

e i /no t im, hbfr^tbmfflm&mfcz ^sl-t&v^t c fk f 



WO 2004/001041 ECX/JP2003/008020 

#3, • 



u s i o n 2tS^7-f^>3 ytSri"^ TcFKBPl8^scFvi: 

7 £ RAto^EsT** • HHKU - 2 OtHTWilSMUfc. #fe^fc^^r^ 
5 IM7 i:»»SDS-P AGECtl, CBBCtlfeU. 

^i^ant i-HEL s cFv^TcFKBP 1 8 i: W^ltl-fa 
mirZ>s*l>'Yfe$Lbftt£fr<>rc me A) „ — ^ TcFKBP18i:©i^ 
y/^Ii Ut|Ba$*fc*^ -^17^*^ a n t i -HE L s cFvllTc 
10 FKBPl 8 iiSj-a-bfc^B-tr^B^^^^^-^^Ki: bT^iJ^gi^ 

6 ^ttfTFtSthtc (0 6B) o CBBMtM^ BT^ttM^-^^m bfcllj-^ 

15 (Jfc$?#!|2) -^^E&Jfca n t i -HE L s c F v (D *£f£-C<£>3g5L 

^JiM9"e#P>nfc^l7^*5l5a n t i -HE L s c F vit^F&^tf p T 

7 ^//v — ^ — £:N d e I /Not I bJ&*C£>RMRRi^fc<fc 9 
lLT^fcpET2 1a ^tfcJK) fc¥5&7-f -7*— V a ^5 - t T? N 
^^^^^a n t i -HE L s c F v bfc„ #b^tfc^^V 

20 * ^ K^m^j 9 1 mwi<Djjmx«jzmmzm.fr%<fr, ^oh7^7t-vyh 
&&#bfc 0 *m*nmm tmm<D^mxmm • phxu - 2 otttM 

#bfc D #e>tVfc®^^H^J7^^bf^fei!^^SDS-PAGEfc#tu > 
CBBttSfefeUfc. ^!7^>*5fea n t i -HE L s c FvttBl§ 

25 (m 6 o o 

(MMM 1 0) -rp^fc^a lit i-HEL scFv £ T F i: ©ib^^ 
Hife^!l9-ePiibfc-ri7^*^a n t i -HE L s c F v77^ > h ^ 
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tfp T 7 -7 As— *<9 <DN d e I /N o t I feiDNA^^s C#>l^ 
«RRIP*H:J: ^SLT&v^clli&m^TF f 2 ^-f^—v'a yt^-i K 

it). TFi s c f v k<DM&*^/*?m&mm&ffimisfro n^tt-f^xs. 

Lfc 0 #P>^0^^|lifeM7 ^i©Mt'SDS-PAGEC:ftU CBB 



(UMl 1) v^^i'j|Ea nti-HEL scFvHFKBP52 i: 

15 mMM 9 T?P^UfcT cFKBP18£scFv £ ©jH^^ W3§^<7 
^IrSp e I /N o t I s cFv77^ V b Sr^tfDN ABf^*S:il 

^bfco fcb^Dfc^MBS^-^ Vf®>mi,X&^1tmMM3(DFK5 2 f 2^ 
±EDNAi)t^7-ff-^3 yfS^t^J: hFKBP52is c F v £ 

7 i: |^il©^-eJ#« • [UJfcU - 2 0°C^T?^^:#Lfc o #fettfc®^«r^ 
3i#ij7 £ »^T'SD S -PAGEtiU C B B KlT^fe Lfc D hFKB 

P 5 2 £ili^§m£*7M§iB\ Rl^'I4Pi^^^:*^m$^S-i^^^ofc 0 

(HJ&^Jl 2) -r 7**^ a nti-HEL scFvihCyP40 i <^>^^ 
HJfgM ll©FK52f 2 ©ttfc> X> ^ 4 T»fg$g L-fc C P 4 0 f 2 £r/B 
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v^r. £ j^^fi^M 1 1 <t mmvjfmx* hc y p4ois C Fvi: >- 

SC<d$j l l 

5 

(gUfrflll 3) t M£35i?t2 y z^ls Xs^-f $ — h F k pAi©i^y^^f 
©IS 31 

7 ilf 111^ yA^I^-ot'feS t h^yi/t^- (HT 

la Vir^^-) i^0ft5l5F k p Air^Bll^^^^W^m^^Wlli-STc 
10 J6tCthcDNA7^^7!l^bHTla l/ir? 0 * — SHe^GD^ n — = 

fTofc 0 -r^^>t)s NCBIa-K: HSSERR5 It LT^c£ nTV^ife 

ili UfcPCRti <9 . HT 1 a Vi? 7"^— aUS-^&if *S L^. 

HT 1 sl (DTK/ ^ia?U&IE?lJ#-S§- 1 3 Ktf t> ^SIB^J^rl2^J#-§- 1 4 ^ 

^-^^xAmmmmtmrntz^z. t*mm Lfc 0 Nde i/no t 

9 N HT 1 aat^^-atPDNAKffK-^Kff • fc^^Ndel/N 
o t I ^!fabT*3V^fc||»!j5<DF k p A f 2 fc^-f ^ U HT 1 a it 

20 ^^tf^^^-S:IllHXL.fc 0 #f,^fcFkpAi:HTlai:©a^^ 

25 ^aOSDS-PAGES^U ?-—?'f'—Zfy VTls (CBB) 

K£Y), ^LfcHTl afc^lft^mLfc,, ^C>^> CBBMl'^T, 

ht i a izf k p Atm&^t^M^mmftK%m t ztiz>^ t&7Fi$fr, 
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25 



(HJi^Jl 4) fc bEfel^-fen h^i/lx-fe^^ — £ S u rA^H^^I 
5 (£>3§m 

H3i£#iJ 1 3©FkpAf 2 tf>ft:b 5 HI&^I 6 "CIS 84 Lfc S u r A f 2 Srffl 

^tz^tsxmtmmmi 3 i»^t-su r a^ht 1 a ^ ©1*^ 

»j7i:^i©»ct^sDS-PAGEtftu ^-vi/^yury 

10 (CBB) fc£Z>m&b, fcvfen b^l^^-Kfctr/tlV^fc**;* 

^ yf^y^ta'JMtfcHT 1 a &4esWfctfctti bfc ^ n CB 

B^fe^^ov^-c. hti ansu r AbM&^tcj&nx*^mmft\z.mm>&nz>^ 

15 Kfl&ftSr^^V h^-^-eM^bfc^^ *I»Bfc*£^i8te*>^* Steffi 2 

(MWW 5) ^r^^.S5fea nti-HEL s cFviTcFKBP18i© 

20 ^»j9T-#btb^Bl^'|4ili^?rTfB© (a) RT>* (b) (D^-f^^m^n 

?£a n t i -HE L s cFviTcFKBPl 8 i^M^^ 

^15 Omgt'fcofco 

(a)DEAE Toyopearl column (1 6mmX 6 0cm; 

At: 2 5mM HEPE S-KOH lft« (pH6. 8) 
B^:0. 5M NaCl!:ttf2 5mM HEPES-KOHlIt (pH 
6. 8) 



10 
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(0-3 0 0^: B^O- 1 0 0 %<&Ej&* , 7 i?^^ h N 3 0 0-4 2 0^: 
B$10 0°/o) 
MtM : 1 m L/^ 

(b)HiLoad 26/60 Superdex 200pg colu 
mn (2 6mmX6 0cm;7'7Vt^77/^V7l±I) 

lOOmM UyttfD^til (pH7. 0;0. 15M N 

a C 1 

: 3 mL/^ 

(HJ&M16) V/"?^«<^ Ma^tr^^iSSJWf 

b£i50®rbfc o SDS-PAGE©iL Ifc^^v^fCfiflt^^***^ 
a n t i -HEL s c F v t T c FKBP 1 8 £ fc$J®r $ tlfc ~ t £ H 

15 fc (H7) . 

(MMmi7) EL I SAi^±5v!)Xft^a n t i — HEL scFv©ii 



#m"C#e>*tfc^!>-*ft#a n t i -HEL s c F v©«&tBttu =17 h y U 
20 /f-i>^lli:t5EL I SASsfc&VvC, l^ftiLtiltS^^T' 
MLfCo BP^> 9 6^V-h^5 0/ig/mL^!7hyjP&Pyf^ (H 
EL) MMl 00 m LSrS&toU 3 0tCT3f|f|^ ^^r^^a ^"TSr. <t 
HEL^7 , ^H}:l^blt TBSitI (pH7. 0) KX~f 
U-h&mftWi, (*B*»Xttft) mTBSWT^n 

25 y^^Lfc (4°C, t^/^t-f h) o TBStt^f^ ^m#Jl6T'#£> 
fhtcT n t i -HE L scFv 2 4/zg^tfTBS (10% 

^-^W) &fflV\ M^-C 3^m4 i^a.^— b Lfc 0 TBSilt 
2»i ttAn t i -"7^ I gG-HRPny^^-f 
a^tti) Sr^tpTB SmWWiX^^*^- h (2mm, 3 0 °C) Lfc'TB 
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S\ZXm&&. HRProlliUABTSl ( 7 = S'tfcfil) 100/iL» 

15 
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MM*©* 



1 . ( a ) ^^^n ygft^rf t5^y K^ = - Kt5f 1 

HirfBfMISfMtiM H3u ^1 =-K«*ilRlD#W#rt-ca>oT^ tufa If? 1 =< - 
io r b&ftmtirZ&m^? 

20 r^tftitSM^^^^ 

T-if MfciM h t >fc*«*S:^r*r« r. <t S:W*i:i-«fll*©ttBJS 1 Xfi 2iS 



WO 2004/001041 ^ PCT/JP2003/008020 

PP I a s et*fc5i^#|!i:t5«t©|ll^l, 2 S 3 Xte 4 JSfBiK£>fg 
5 6. ^v-^n^ttSrW-TS P P I a s e ft, FKBPlPP I a s et'Si) 
7 . ^^^^d^ttSrW-r^) PPIasett, ^P7-f!) ^IP P I a s 

10 

8. ^t^P^Wt5PP Iasett, /W!)ylPP I a s e T* 

•& 5 ^ t zmm t -r z> mmmmm 5 mmm<D&m>^t ? — . 

9. FKBPSPPIaseH:, ^Ifi^FKB PIP P I a s e "Cfe-S ^ i: 
1 0. ^UlIS^FKBPlPP I a s ete, ^g^f^^f/FKBPlPP I 

20 11. i^t^o yffitt^tS P P I a s e ft, Mft^F KB PIP P 

12. FKBPlPPIaseli, MJ^r^^^^^PP I a s e t*S) 



1 3. ^;X^-<u^ttSr^ri-5P P I a s ete N h U ^f— ^ t 2 $ — $ 4 ~? 
PPIaseON^SK^y, RtfAS, C5|cfiS Kp« ^£r^l LTV^ - 
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14. FKBPlPPIaselt F k p A^-< ZfP P I a s e r. t 

5 15. PPIasefi N FkpA^-T^PPIas 

16. FKBPiPPIaselt FKBP 5 2^/PP I a s effcSit 

x 7 ^ t ^py^ff5PP I a s e 14, FKBP5 2^^f^PP I 
7X«:8 3giB«<Z>38^<* 

15 

1 8 . v-^ P7^f!) VIP P I a s e t± N Cy P40?^PP I a s e 

1 9. ^^v-^-^n VfgttSr^i-S P P Iasett, Cy P4 O^^^PP I a 
20 s e<^C5«K^^£-^L-CV^r ii-Slt5R©f5ISB 5 , 6. 7 

2 0. Zf}) ^P PI a se^ Sur AN^PP I a s e n t £r 

25 

2 1. a^V^^n^j&ttSr^ri"* P P I a s e |4> Sur A*>C7P P I a s 
fit 8 3®IBtt©38^^ * — o 
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££#m£-t-3f#5fc<E>f£iaf!4. 5. 6. 7. 8. 9. 10. 11, 12, 13 



#m^-t-^lt^^^ia^m4 > 5. 6, 7, 8. 9. 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 2 0X«2 lJSfam^m^^ 

2 4. |ft*<0«&BBft 1 * 2, 3. 4, 5, 6, 7, 8, 9, 10, 11, 12, 
10 13, 14, 15, 16, 17, 18, 19, 20, 21, 2 2Xf*2 3JffB# 

2 5. t*&mt-i-z>m#<Dffi,mm2 4^iB*©it±o 

15 2 6. ^^^^n^ft^^i-S7ify-<7 p ^KS.tJ ? ^2=-K^^=2-Ki- 
2 7. -fn'rr—^m^4 h*^^Z^k&WmtirZ>m^(D$&mWi2 6JJ 



2 8. ^^^-<n^'l4^^i-S^!;-<^KS:t>^2 3-KIM^^=i-Ki- 

fjM^t&fflg! 4 . 5, 6, 7, 8, 9, 10, 11, 12, 13, 14. 15, 
16, 17, 18, 19, 20, 21, 2 2X^2 3 3SISft^^m^^^-«:l^ 



, 14, 15, 16. 17, 18, 19. 2 0Xli2 l^lSM^^-o 



20 
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W 42 W 



ijN^f&ISSM. 5, 6. 7. 8. 9. 10. 11. 12, 13. 14. 15. 
16. 17. 18. 19. 20. 21. 2 2Xf*2 3«Et»IS^^-©i 

3 0 ^^^^n^^^^-r§7jfy-<^K2a:tJ ? ^2 a — Kffl#flS = - Ki~ 

10 |*3fc©flfclH$&4> 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 
16. 17. 18. 19. 20. 21. 2 2X112 3 J|lfBft©35^<* * — ^ 

15 3 1. PP I a s e»fift5-e^n^ K, v-^^!)y s ^^ny 
. BUlBS*SrIllI|Z-r ; 5^^^#liC^i-5lS^^iam2 8. 2 9Xf±3 0«IBt 

20 3 2. »2=i-K*«^3-^«^^^K«r«3t"r5*tfe"T?*>oT, 

tSIS^2 8. 2 9. 3 0Xtt3 13SIBf ©^ife-eftbitfcS^^^ltSr^t 1 
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Throm-F2 



TcFKBP18 



Spel *f BamHl Ndel EcoBI 

S'-GG -ACT-AGT-CTG-GTT-CCG-CGT-GGA-TCC-CAT-ATG-GAA-TCC- GG 
]-The -Ser f-Leu- Val - Pro-Arg - Gly - Ser \ - His - Met -Glu - Phe- 



Ncol EcoW 
— i 1 — 



Bpu\102l 



T7 promoter 



pET21d*3fc£> 



1 



terminator 



TcFKfasion2 
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S I 



TcFKBP18 ► 



kDa 

94 
-4 67 

^ 43 
^ 30 

20.1 

•< 14.4 



S: rT5MF# 



m mum) 
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m 3 



Fusion protein > 
Fab> 



3/5 



kDa 

-«84 
«41 
^31.7 
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Fusion protein > 
Fab> 



S P kDa 



j ««41 



"«31.7 



CBB 



U8.9 
17.5 



■< 18.9 
•« 7.5 



S P 



Fusion protein >■ 
Fab> 



CBB 



kDa 

«136 
«84 

«41 

«31.7 



H8.9 
17.5 



ipl 



Fusion protein >i^^ h 

Fab> ' 

%|r: : 



kDa 
84 
41 
31.7 



18.9 



If 7 ' 5 



3& £ Jfl iK («26) 
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El 5 



Fusion protein > 
Fab>- 



kDa 
^136 
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per/ 



4/5 



kDa 
r«84 



!l.l.fV»: 



Fusion protein > :; jj: 
Fab>' 



N41 

:-<3i.7 



^18.9 
-•7.5 



CBB 



Fusion protein > 
scFv > 



+ 18.9 
.«« 7.5 



P kDa 

* 94 
"« 67 

43 

30 



•4 20.1 



TcFKBP18> 



14.4 



ift ffl m mum) 



*< 94 

^ 67 

Fusion protein > 43 

scFv> f 30 

20.1 

TcFKBP18> *■ 14.4 
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Thrombin 

— + kDa 



8 




0 10 20 30 40 50 
Concentration of antigen (Hg/ml) 



£ & *. /B ft (MU26) 
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<110> ^TMb^Xlit^^ft: Sekisui Chemical Co., Ltd. 

? J n Marine Biotechnology Institu 

5 te Co. , Ltd. 

<120> . Ste* w<*Jt©Mft#*Xtr* 

10 <130> 02P00846 

<150> JP P2002-185020 
<151> 2002-06-25 

15 <160> 14 

<210> 1 

<211> 257 

<212> PRT 

20 <213> Pyrococcus horikoshii 

<400> 1 

Met Lys Val Glu Arg Gly Asp Val He Arg Leu His Tyr Thr Gly Arg 
15 10 15 

25 Val Lys Glu Thr Gly Gin He Phe Asp Thr Thr Tyr Glu Glu Val Ala 

20 25 30 

Lys Glu Ala Gly He Tyr Asn Pro Lys Gly He Tyr Gly Pro Val Pro 

35 40 45 

He He Val Gly Ala Gly His Val He Ser Gly Leu Asp Lys Arg Leu 
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Val Gly Leu Glu Val Gly Lys Lys Tyr Thr Leu Glu Val Pro Pro Glu 
65 70 75 80 

Glu Gly Phe Gly Leu Arg Asp Pro Lys Leu He Lys Val Phe Thr Met 

85 90 95 

5 Gly Gin Phe Arg Lys Gin Gly He Val Pro Phe Pro Gly Leu Glu Val 

100 105 110 

Glu Val Thr Thr Asp Asn Gly Arg Lys Met Lys Gly Arg Val lie Thr 

115 120 125 

Val Ser Gly Gly Arg Val Arg Val Asp Phe Asn His Pro Leu Ala Gly 
10 130 135 140 

Lys Thr Leu He Tyr Glu Val Glu He Val Glu Lys He Glu Asp Pro 
145 150 155 160 

He Glu Lys He Lys Ala Leu He Glu Leu Arg Leu Pro Met He Asp 

165 170 175 

15 Arg Asp Lys Val He He Glu Val Gly Glu Lys Asp Val Lys Val Asn 

180 185 190 

Phe Gly Glu Gin Asp Val Asp Pro Lys Thr Leu He Leu Gly Glu He 

195 200 205 

Leu Leu Glu Ser Asp He Lys Phe Leu Gly Tyr Glu Lys Val Glu Phe 
20 210 215 220 

Lys Pro Ser Val Glu Glu Leu Leu Arg Pro Lys Gin Glu Glu Pro Val 
225 230 235 240 

Glu Glu Glu Lys Lys Glu Glu Gin Glu Glu Ser Glu Glu Ala Gin Ser 

245 250 255 

25 Ser 



<210> 2 
<211> 157 
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<212> PRT 

<213> Methanococcus jannaschii 
<400> 2 

5 Leu He Asn Leu He Lys Lys Gly Asp Tyr Val Lys Val Asp Tyr He 
1 5 10 15 

Leu Glu Val Asp Gly Lys Val He Asp Thr Ser He Glu Glu Val Ala 

20 25 30 

Lys Glu Asn Lys He Tyr Tyr Pro Glu Arg Glu Tyr Glu Pro He Gly 
10 35 40 45 

Phe He Val Gly Asn Gly Glu Leu He Glu Gly Phe Glu Glu Ala Val 

50 55 60 

He Gly Met Glu Val Gly Glu Glu Lys Thr Val Thr He Pro Pro Glu 
65 70 75 80 

15 Lys Gly Tyr Gly Leu Arg Asp Glu Arg Leu He Gin Glu He Pro Lys 

85 90 95 

Glu Met Phe Ala Asp Ala Asp Phe Glu Pro Gin Glu Gly Met Leu He 

100 105 110 

Leu Ala Ser Gly He Pro Ala Lys He He Lys Val Thr Asp Asp Thr 
20 115 120 125 

Val Thr Leu Asp Phe Asn His Glu Leu Ala Gly Lys Glu Leu Lys Phe 

130 135 140 

Thr He Lys Val Arg Asp Val Gin Pro Ala Glu Ser Glu 
145 150 155 

25 



<210> 3 
<211> 432 
<212> PRT 



per/. 

# 4/2, • 
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<213> Escerichia coli 



<400> 3 

Met Gin Val Ser Val Glu Thr Thr Gin Gly Leu Gly Arg Arg Val Thr 
5 1 5 10 15 

He Thr He Ala Ala Asp Ser He Glu Thr Ala Val Lys Ser Glu Leu 

20 25 30 

Val Asn Val Ala Lys Lys Val Arg He Asp Gly Phe Arg Lys Gly Lys 
35 40 45 

10 Val Pro Met Asn He Val Ala Gin Arg Tyr Gly Ala Ser Val Arg Gin 
50 55 60 

Asp Val Leu Gly Asp Leu Met Ser Arg Asn Phe He Asp Ala He He 
65 70 75 80 

Lys Glu Lys He Asn Pro Ala Gly Ala Pro Thr Tyr Val Pro Gly Glu 
15 85 90 95 

Tyr Lys Leu Gly Glu Asp Phe Thr Tyr Ser Val Glu Phe Glu Val Tyr 

100 105 110 

Pro Glu Val Glu Leu Gin Gly Leu Glu Ala He Glu Val Glu Lys Pro 
115 120 125 

20 He Val Glu Val Thr Asp Ala Asp Val Asp Gly Met Leu Asp Thr Leu 
130 135 140 

Arg Lys Gin Gin Ala Thr Trp Lys Glu Lys Asp Gly Ala Val Glu Ala 
145 150 155 160 

Glu Asp Arg Val Thr He Asp Phe Thr Gly Ser Val Asp Gly Glu Glu 
25 165 170 175 

Phe Glu Gly Gly Lys Ala Ser Asp Phe Val Leu Ala Met Gly Gin Gly 

180 185 190 

Arg Met He Pro Gly Phe Glu Asp Gly He Lys Gly His Lys Ala Gly 
195 200 205 
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Glu Glu Phe Thr He Asp Val Thr Phe Pro Glu Glu Tyr His Ala Glu 

210 215 220 

Asn Leu Lys Gly Lys Ala Ala Lys Phe Ala He Asn Leu Lys Lys Val 
225 230 235 240 

5 Glu Glu Arg Glu Leu Pro Glu Leu Thr Ala Glu Phe He Lys Arg Phe 

245 250 255 

Gly Val Glu Asp Gly Ser Val Glu Gly Leu Arg Ala Glu Val Arg Lys 

260 265 270 

Asn Met Glu Arg Glu Leu Lys Ser Ala He Arg Asn Arg Val Lys Ser 
10 275 280 285 

Gin Ala He Glu Gly Leu Val Lys Ala Asn Asp He Asp Val Pro Ala 

290 295 300 

Ala Leu He Asp Ser Glu He Asp Val Leu Arg Arg Gin Ala Ala Gin 
305 310 315 320 

15 Arg Phe Gly Gly Asn Glu Lys Gin Ala Leu Glu Leu Pro Arg Glu Leu 

325 330 335 

Phe Glu Glu Gin Ala Lys Arg Arg Val Val Val Gly Leu Leu Leu Gly 

340 345 350 

Glu Val He Arg Thr Asn Glu Leu Lys Ala Asp Glu Glu Arg Val Lys 
20 355 360 365 

Gly Leu He Glu Glu Met Ala Ser Ala Tyr Glu Asp Pro Lys Glu Val 

370 375 380 

He Glu Phe Tyr Ser Lys Asn Lys Glu Leu Met Asp Asn Met Arg Asn 
385 390 395 400 

25 Val Ala Leu Glu Glu Gin Ala Val Glu Ala Val Leu Ala Lys Ala Lys 

405 410 415 

Val Thr Glu Lys Glu Thr Thr Phe Asn Glu Leu Met Asn Gin Gin Ala 
420 425 430 
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. <210> 4 
<211> 1299 
<212> DNA 

<213> Escerichia coli 

5 

<400> 4 

atgcaagttt cagttgaaac cactcaaggc cttggccgcc gtgtaacgat tactatcgct 60 
gctgacagca tcgagaccgc tgttaaaagc gagctggtca acgttgcgaa aaaagtacgt 120 
attgacggct tccgcaaagg caaagtgcca atgaatatcg ttgctcagcg ttatggcgcg 180 

10 tctgtacgcc aggacgttct gggtgacctg atgagccgta acttcattga cgccatcatt 240 
aaagaaaaaa tcaatccggc tggcgcaccg acttatgttc cgggcgaata caagctgggt 300 
gaagacttca cttactctgt agagtttgaa gtttatccgg aagttgaact gcagggtctg 360 
gaagcgatcg aagttgaaaa accgatcgtt gaagtgaccg acgctgacgt tgacggcatg 420 
ctggatactc tgcgtaaaca gcaggcgacc tggaaagaaa aagacggcgc tgttgaagca 480 

15 gaagaccgcg taaccatcga cttcaccggt tctgtagacg gcgaagagtt cgaaggcggt 540 
aaagcgtctg atttcgtact ggcgatgggc cagggtcgta tgatcccggg ctttgaagac 600 
ggtatcaaag gccacaaagc tggcgaagag ttcaccatcg acgtgacctt cccggaagaa 660 
taccacgcag aaaacctgaa aggtaaagca gcgaaattcg ctatcaacct gaagaaagtt 720 
gaagagcgtg aactgccgga actgactgca gaattcatca aacgtttcgg cgttgaagat 780 

20 ggttccgtag aaggtctgcg cgctgaagtg cgtaaaaaca tggagcgcga gctgaagagc 840 
gccatccgta accgcgttaa gtctcaggcg atcgaaggtc tggtaaaagc taacgacatc 900 
gacgtaccgg ctgcgctgat cgacagcgaa atcgacgttc tgcgtcgcca ggctgcacag 960 
* cgtttcggtg gcaacgaaaa acaagctctg gaactgccgc gcgaactgtt cgaagaacag 1020 
gctaaacgcc gcgtagttgt tggcctgctg ctgggcgaag ttatccgcac caacgagctg 1080 

25 aaagctgacg aagagcgcgt gaaaggcctg atcgaagaga tggcttctgc gtacgaagat 1141 
ccgaaagaag ttatcgagtt ctacagcaaa aacaaagaac tgatggacaa catgcgcaat 1200 
gttgctctgg aagaacaggc tgttgaagct gtactggcga aagcgaaagt gactgaaaaa 1260 
gaaaccactt tcaacgagct gatgaaccag caggcgtaa 1299 
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<210> 5 
<211> 270 
<212> PRT 
5 <213> Escerichia coli 



<400> 5 

Met Lys Ser Leu Phe Lys Val Thr Leu Leu Ala Thr Thr Met Ala Val 
15 10 15 

10 Ala Leu His Ala Pro He Thr Phe Ala Ala Glu Ala Ala Lys Pro Ala 

20 25 30 

Thr Ala Ala Asp Ser Lys Ala Ala Phe Lys Asn Asp Asp Gin Lys Ser 

35 40 45 

Ala Tyr Ala Leu Gly Ala Ser Leu Gly Arg Tyr Met Glu Asn Ser Leu 
15 50 55 60 

Lys Glu Gin Glu Lys Leu Gly He Lys Leu Asp Lys Asp Gin Leu He 
65 . 70 75 80 

Ala Gly Val Gin Asp Ala Phe Ala Asp Lys Ser Lys Leu Ser Asp Gin 

85 90 95 

20 Glu He Glu Gin Thr Leu Gin Ala Phe Glu Ala Arg Val Lys Ser Ser 

100 105 110 

Ala Gin Ala Lys Met Glu Lys Asp Ala Ala Asp Asn Glu Ala Lys Gly 

115 120 125 

Lys Glu Tyr Arg Glu Lys Phe Ala Lys Glu Lys Gly Val Lys Thr Ser 
25 130 135 140 

Ser Thr Gly Leu Val Tyr Gin Val Val Glu Ala Gly Lys Gly Glu Ala 
145 150 155 160 

Pro Lys Asp Ser Asp Thr Val Val Val Asn Tyr Lys Gly Thr Leu He 

165 170 175 
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Asp Gly Lys Glu Phe Asp Asn Ser Tyr Thr Arg Gly Glu Pro Leu Ser 

180 185 190 

Phe Arg Leu Asp Gly Val He Pro Gly Trp Thr Glu Gly Leu Lys Asn 
195 200 205 

5 He Lys Lys Gly Gly Lys He Lys Leu Val lie Pro Pro Glu Leu Ala 
210 215 220 

Tyr Gly Lys Ala Gly Val Pro Gly He Pro Pro Asn Ser Thr Leu Val 

225 230 235 240 

Phe Asp Val Glu Leu Leu Asp Val Lys Pro Ala Pro Lys Ala Asp Ala 

10 245 250 255 

Lys Pro Glu Ala Asp Ala Lys Ala Ala Asp Ser Ala Lys Lys 
260 265 270 



<210> 6 

15 <211> 813 

<212> DNA 

<213> Escerichia coli 



<400> 6 

20 atgaaatcac tgtttaaagt aacgctgctg 
ccaatcactt ttgctgctga agctgcaaaa 
ttcaaaaatg acgatcagaa atcagcttat 
gaaaactctc ttaaagaaca agaaaaactg 
gctggtgttc aggatgcatt tgctgataag 

25 actctgcaag cattcgaagc tcgcgtgaag 
gcggctgata acgaagcaaa aggtaaagag 
gtgaaaacct cttccactgg tctggtttat 
ccgaaagaca gcgatactgt tgtagtgaac 
ttcgacaact cttacacccg tggtgaaccg 



gcgaccacaa tggccgttgc cctgcatgca 60 

cctgctacaa ctgctgacag caaagcagcg 120 

gcactgggtg cttcgctggg tcgttacatg 180 

ggcatcaaac tggataaaga tcagctgatc 240 

agcaaacttt ccgaccaaga gatcgaacag 300 

tcttctgctc aggcgaagat ggaaaaagac 360 

taccgcgaga aatttgccaa agagaaaggt 420 

caggtagtag aagccggtaa aggcgaagcc 480 

tacaaaggta cgctgatcga cggtaaagag 540 

ctctctttcc gtctggacgg tgttatcccg 600 
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ggttggacag aaggtctgaa gaacatcaag aaaggcggta agatcaaact ggttattcca 660 
ccagaactgg cttacggcaa agcgggtgtt ccggggatcc caccgaattc taccctggtg 720 
tttgacgtag agctgctgga tgtgaaacca gcgccgaagg ctgatgcaaa gccggaagct 780 

813 

gatgcgaaag ccgcagactc tgctaaaaaa taa 



5 



<210> 7 

<211> 428 

<212> PRT . 

10 <213> Escerichia coli 



<400> 7 

Met Lys Asn Trp Lys Thr Leu Leu Leu Gly He Ala Met He Ala Asn 
I 5 10 15 

15 Thr Ser Phe Ala Ala Pro Gin Val Val Asp Lys Val Ala Ala Val Val 

20 25 30 

Asn Asn Gly Val Val Leu Glu Ser Asp Val Asp Gly Leu Met Gin Ser 

35 40 45 

Val Lys Leu Asn Ala Ala Gin Ala Arg Gin Gin Leu Pro Asp Asp Ala 
20 5 0 5 5 60 

Thr Leu Arg His Gin lie Met Glu Arg Leu lie Met Asp Gin lie He 
65 70 75 80 

Leu Gin Met Gly Gin Lys Met Gly Val Lys lie Ser Asp Glu Gin Leu 

85 90 95 

25 Asp Gin Ala lie Ala Asn lie Ala Lys Gin Asn Asn Met Thr Leu Asp 

100 105 HO 

Gin Met Arg Ser Arg Leu Ala Tyr Asp Gly Leu Asn Tyr Asn Thr Tyr 

115 120 125 

Arg Asn Gin He Arg Lys Glu Met lie He Ser Glu Val Arg Asn Asn 



WO 2004/001041 ^ PCT/JP2003/008020 



PCT/J] 

W 10/21 W 



130 135 140 

Glu Val Arg Arg Arg He Thr He Leu Pro Gin Glu Val Glu Ser Leu 
145 150 155 160 

Ala Gin Gin Val Gly Asn Gin Asn Asp Ala Ser Thr Glu Leu Asn Leu 
5 165 170 175 

Ser His He Leu He Pro Leu Pro Glu Asn Pro Thr Ser Asp Gin Val 

180 185 190 

Asn Glu Ala Glu Ser Gin Ala Arg Ala He Val Asp Gin Ala Arg Asn 
195 200 205 

10 Gly Ala Asp Phe Gly Lys Leu Ala He Ala His Ser Ala Asp Gin Gin 
210 215 220 

Ala Leu Asn Gly Gly Gin Met Gly Trp Gly Arg He Gin Glu Leu Pro 
225 230 235 240 

Gly He Phe Ala Gin Ala Leu Ser Thr Ala Lys Lys Gly Asp He Val 
15 245 250 255 

Gly Pro He Arg Ser Gly Val Gly Phe His He Leu Lys Val Asn Asp 

260 265 270 

Leu Arg Gly Glu Ser Lys Asn He Ser Val Thr Glu Val His Ala Arg 
275 280 285 

20 His He Leu Leu Lys Pro Ser Pro He Met Thr Asp Glu Gin Ala Arg 
290 295 300 

Val Lys Leu Glu Gin He Ala Ala Asp He Lys Ser Gly Lys Thr Thr 
305 310 315 320 

Phe Ala Ala Ala Ala Lys Glu Phe Ser Gin Asp Pro Gly Ser Ala Asn 
25 325 330 335 

Gin Gly Gly Asp Leu Gly Trp Ala Thr Pro Asp He Phe Asp Pro Ala 

340 345 350 

Phe Arg Asp Ala Leu Thr Arg Leu Asn Lys Gly Gin Met Ser Ala Pro 
355 360 365 
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Val His Ser Ser Phe Gly Trp His Leu He Glu Leu Leu Asp Thr Arg 

370 375 380 

Asn Val Asp Lys Thr Asp Ala Ala Gin Lys Asp Arg Ala Tyr Arg Met 
385 390 395 400 

5 Leu Met Asn Arg Lys Phe Ser Glu Glu Ala Ala Ser Trp Met Gin Glu 

405 410 415 

Gin Arg Ala Ser Ala Tyr Val Lys He Leu Ser Asn 
420 425 



10 

<210> 8 
<211> 1287 
<212> DNA 

<213> Escerichia coli 

15 

<400> 8 

atgaagaact ggaaaacgct gcttctcggt 
gccccccagg tagtcgataa agtcgcagcc 
gacgttgatg gattaatgca gtcggtaaaa 

20 cctgatgacg cgacgctgcg ccaccaaatc 
ctgcagatgg ggcagaaaat gggagtgaaa 
gctaacatcg cgaaacagaa caacatgacg 
gatggactga actacaacac ctatcgtaac 
gtgcgtaaca acgaggtgcg tcgtcgcatc 

25 gcgcagcagg tgggtaacca aaacgacgcc 
atcccgctgc cggaaaaccc gacctctgat 
gccattgtcg atcaggcgcg taacggcgct 
gccgaccagc aggcgctgaa cggcggccag 
gggatcttcg cccaggcatt aagcaccgcg 



atcgccatga tcgcgaatac cagtttcgct 60 

gtcgtcaata acggcgtcgt gctggaaagc 120 

ctgaacgctg ctcaggcaag gcagcaactt 180 

atggaacgtt tgatcatgga tcaaatcatc 240 

atctccgatg agcagctgga tcaggcgatt 300 

ctggatcaga tgcgcagccg tctggcttac 360 

cagatccgca aagagatgat tatctctgaa 420 

accatcctgc cgcaggaagt cgaatccctg 480 

agcactgagc tgaacctgag ccacatcctg 540 

caggtgaacg aagcggaaag ccaggcgcgc 600 

gatttcggta agctggcgat tgctcattct 660 

atgggctggg gccgtattca ggagttgccc 720 

aagaaaggcg acattgttgg cccgattcgt 780 
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tccggcgttg gcttccatat tctgaaagtt aacgacctgc gcggcgaaag caaaaatatc 840 
tcggtgaccg aagttcatgc tcgccatatt ctgctgaaac cgtcgccgat catgactgac 900 
gaacaggccc gtgtgaaact ggaacagatt gctgctgata tcaagagtgg taaaacgact 960 
tttgctgccg cagcgaaaga gttctctcag gatccaggct ctgctaacca gggcggcgat 1020 
ctcggctggg ctacaccaga tattttcgat ccggccttcc gtgacgccct gactcgcctg 1080 
aacaaaggtc aaatgagtgc accggttcac tcttcattcg gctggcattt aatcgaactg 1140 
ctggataccc gtaatgtcga taaaaccgac gctgcgcaga aagatcgtgc ataccgcatg 1200 
ctgatgaacc gtaagttctc ggaagaagca gcaagctgga tgcaggaaca acgtgccagc 1260 
gcctacgtta aaatcctgag caactaa 1287 



10 



<210> 9 

<211> 459 

<212> PRT 

15 <213> human 



<400> 9 

Met Thr Ala Glu Glu Met Lys Ala 
1 5 
20 Pro Leu Pro Met Glu Gly Val Asp 

20 

Val Leu Lys Val He Lys Arg Glu 
35 40 
He Gly Asp Arg Val Phe Val His 
25 50 55 

Thr Lys Phe Asp Ser Ser Leu Asp 

65 70 
Leu Gly Lys Gly Glu Val He Lys 

85 



Thr Glu Ser Gly Ala Gin Ser Ala 

10 15 
He Ser Pro Lys Gin Asp Glu Gly 
25 30 
Gly Thr Gly Thr Glu Met Pro Met 

45 

Tyr Thr Gly Trp Leu Leu Asp Gly 
60 

Arg Lys Asp Lys Phe Ser Phe Asp 
75 80 
Ala Trp Asp He Ala He Ala Thr 
90 95 



, PCT/J 
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Met Lys Val Gly Glu Val Cys His lie Thr Cys Lys Pro Glu Tyr Ala 

100 105 110 

Tyr Gly Ser Ala Gly Ser Pro Pro Lys He Pro Pro Asn Ala Thr Leu 
115 120 125 

5 Val Phe Glu Val Glu Leu Phe Glu Phe Lys Gly Glu Asp Leu Thr Glu 
130 135 140 

Glu Glu Asp Gly Gly He He Arg Arg He Gin Thr Arg Gly Glu Gly 
145 150 155 160 

Tyr Ala Lys Pro Asn Glu Gly Ala He Val Glu Val Ala Leu Glu Gly 
10 165 170 175 

Tyr Tyr Lys Asp Lys Leu Phe Asp Gin Arg Glu Leu Arg Phe Glu He 

180 185 190 

Gly Glu Gly Glu Asn Leu Asp Leu Pro Tyr Gly Leu Glu Arg Ala He 
195 200 205 

15 Gin Arg Met Glu Lys Gly Glu His Ser He Val Tyr Leu Lys Pro Ser 
210 215 220 

Tyr Ala Phe Gly Ser Val Gly Lys Glu Lys Phe Gin He Pro Pro Asn 
225 230 235 240 

Ala Glu Leu Lys Tyr Glu Leu His Leu Lys Ser Phe Glu Lys Ala Lys 
20 245 250 255 

Glu Ser Trp Glu Met Asn Ser Glu Glu Lys Leu Glu Gin Ser Thr He 

260 265 270 

Val Lys Glu Arg Gly Thr Val Tyr Phe Lys Glu Gly Lys Tyr Lys Gin 
275 280 285 

25 Ala Leu Leu Gin Tyr Lys Lys He Val Ser Trp Leu Glu Tyr Glu Ser 
290 295 300 

Ser Phe Ser Asn Glu Glu Ala Gin Lys Ala Gin Ala Leu Arg Leu Ala 
305 310 315 320 

Ser His Leu Asn Leu Ala Met Cys His Leu Lys Leu Gin Ala Phe Ser 
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325 330 335 

Ala Ala He Glu Ser Cys Asn Lys Ala Leu Glu Leu Asp Ser Asn Asn 

340 345 350 

Glu Lys Gly Leu Phe Arg Arg Gly Glu Ala His Leu Ala Val Asn Asp 
5 355 360 365 

Phe Glu Leu Ala Arg Ala Asp Phe Gin Lys Val Leu Gin Leu Tyr Pro 

370 375 380 

Asn Asn Lys Ala Ala Lys Thr Gin Leu Ala Val Cys Gin Gin Arg He 
385 390 395 400 

10 Arg Arg Gin Leu Ala Arg Glu Lys Lys Leu Tyr Ala Asn Met Phe Glu 

405 410 415 

Arg Leu Ala Glu Glu Glu Asn Lys Ala Lys Ala Glu Ala Ser Ser Gly 

420 425 430 

Asp His Pro Thr Asp Thr Glu Met Lys Glu Glu Gin Lys Ser Asn Thr 
15 435 440 445 

Ala Gly Ser Gin Ser Gin Val Glu Thr Glu Ala 
450 455 



20 <210> 10 

<211> 1380 

<212> DNA 

<213> human 

25 <400> 10 

atgacagccg aggagatgaa ggcgaccgag 
gagggagtgg acatcagccc caaacaggac 
ggcacaggta cagagatgcc catgattggg 
ctattagatg gcacaaagtt tgactccagt 



agcggggcgc agtcggcgcc gctgcccatg 60 

gaaggcgtgc tgaaggtcat caagagagag 120 

gaccgagtct ttgtccacta cactggctgg 180 

ctggatcgca aggacaaatt ctcctttgac 240 
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ctgggaaaag gggaggtcat caaggcttgg gacattgcca tagccaccat gaaggtgggg 300 
gaggtgtgcc acatcacctg caaaccagaa tatgcctacg gttcagcagg cagtcctcca 360 
aagattcccc ccaatgccac gcttgtattt gaggtggagt tgtttgagtt taagggagaa 420 
gatctgacgg aagaggaaga tggcggaatc attcgcagaa tacagactcg cggtgaaggc 480 

5 tatgctaagc ccaatgaggg tgctatcgtg gaggttgcac tggaagggta ctacaaggac 540 
aagctctttg accagcggga gctccgcttt gagattggcg agggggagaa cctggatctg 600 
ccttatggtc tggagagggc cattcagcgc atggagaaag gagaacattc catcgtgtac 660 
ctcaagccca gctatgcttt tggcagtgtt gggaaggaaa agttccaaat cccaccaaat 720 
gctgagctga aatatgaatt acacctcaag agttttgaaa aggccaagga. gtcttgggag 780 

10 atgaattcag aagagaagct ggaacagagc accatagtga aagagcgggg cactgtgtac 840 
ttcaaggaag gtaaatacaa gcaagcttta ctacagtata agaagatcgt gtcttggctg 900 
gaatatgagt ctagtttttc caatgaggaa gcacagaaag cacaggccct tcgactggcc 960 
tctcacctca acctggccat gtgtcatctg aaactacagg ccttctctgc tgccattgaa 1020 
agctgtaaca aggccctaga actggacagc aacaacgaga agggcctctt ccgccgggga 1080 

15 gaggcccacc tggccgtgaa tgactttgaa ctggcacggg ctgatttcca gaaggtcctg 1140 
cagctctacc ccaacaacaa agccgccaag acccagctgg ctgtgtgcca gcagcggatc 1200 
cgaaggcagc ttgcccggga gaagaagctc tatgccaata tgtttgagag gctggctgag 1260 
gaggagaaca aggccaaggc agaggcttcc tcaggagacc atcccactga cacagagatg 1320 
aaggaggagc agaagagcaa cacggcaggg agccagtctc aggtggagac agaagcatag 1380 



20 



<210> 11 



<211> 370 



<212> PRT 



25 



<213> human 



<400> 11 

Met Ser His Pro Ser Pro Gin Ala Lys Pro Ser Asn Pro Ser Asn Pro 
15 10 15 
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Arg Val Phe Phe Asp Val Asp He Gly Gly Glu Arg Val Gly Arg He 

20 25 30 

Val Leu Glu Leu Phe Ala Asp He Val Pro Lys Thr Ala Glu Asn Phe 
35 40 45 

5 Arg Ala Leu Cys Thr Gly Glu Lys Gly He Gly His Thr Thr Gly Lys 
50 55 60 

Pro Leu His Phe Lys Gly Cys Pro Phe His Arg He He Lys Lys Phe 
65 70 75 80 

Met He Gin Gly Gly Asp Phe Ser Asn Gin Asn Gly Thr Gly Gly Glu 
10 85 90 95 

Ser He Tyr Gly Glu Lys Phe Glu Asp Glu Asn Phe His Tyr Lys His 

100 105 110 

Asp Arg Glu Gly Leu Leu Ser Met Ala Asn Ala Gly Arg Asn Thr Asn 
115 120 125 

15 Gly Ser Gin Phe Phe He Thr Thr Val Pro Thr Pro His Leu Asp Gly 
130 135 140 

Lys His Val Val Phe Gly Gin Val He Lys Gly He Gly Val Ala Arg 
145 150 155 160 

He Leu Glu Asn Val Glu Val Lys Gly Glu Lys Pro Ala Lys Leu Cys 
20 165 170 175 

Val He Ala Glu Cys Gly Glu Leu Lys Glu Gly Asp Asp Gly Gly He 

180 185 190 

Phe Pro Lys Asp Gly Ser Gly Asp Ser His Pro Asp Phe Pro Glu Asp 
195 200 205 

25 Ala Asp He Asp Leu Lys Asp Val Asp Lys He Leu Leu He Thr Glu 
210 215 220 

Asp Leu Lys Asn He Gly Asn Thr Phe Phe Lys Ser Gin Asn Trp Glu 
225 230 235 240 

Met Ala He Lys Lys Tyr Ala Glu Val Leu Arg Tyr Val Asp Ser Ser 
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245 250 255 

Lys Ala Val He Glu Thr Ala Asp Arg Ala Lys Leu Gin Pro He Ala 

260 265 270 

Leu Ser Cys Val Leu Asn He Gly Ala Cys Lys Leu Lys Met Ser Asn 
5 275 280 285 

Trp Gin Gly Ala He Asp Ser Cys Leu Glu Ala Leu Glu Leu Asp Pro 

290 295 300 

Ser Asn Thr Lys Ala Leu Tyr Arg Arg Ala Gin Gly Trp Gin Gly Leu 
305 310 315 320 

10 Lys Glu Tyr Asp Gin Ala Leu Ala Asp Leu Lys Lys Ala Gin Gly He 

325 330 335 

Ala Pro Glu Asp Lys Ala He Gin Ala Glu Leu Leu Lys Val Lys Gin 

340 345 350 

Lys He Lys Ala Gin Lys Asp Lys Glu Lys Ala Val Tyr Ala Lys Met 
15 355 360 365 

Phe Ala 
370 



20 <210> 12 
<211> 1113 
<212> DNA 
<213> human 

25 <400> 12 

atgtcgcacc cgtcccccca agccaagccc 
gacgtggaca tcggagggga gcgagttggt 
gtacccaaaa ctgcggaaaa ttttcgtgca 
acgactggga aacctctcca tttcaaagga 



tccaacccca gtaaccctcg agtcttcttt 60 

cgaattgtct tagaattgtt tgcagatatc 120 

ctgtgtacag gagaaaaagg cattggacac 180 

tgcccttttc atcgaattat taagaaattt 240 
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atgattcagg gtggagactt ctcaaatcag aatgggacag gtggagaaag tatttatggt 300 

gaaaaatttg aagatgaaaa tttccattac aagcatgatc gggagggttt actgagcatg 360 

gcaaatgcag gccgcaacac aaacggttct cagtttttta tcacaacagt tccaactcct 420 

catttggatg ggaaacatgt ggtgtttggc caagtaatta aaggaatagg agtggcaagg 480 

5 atattggaaa atgtggaagt gaaaggtgaa aaacctgcta aattgtgcgt tattgcagaa 540 

tgtggagaat tgaaggaagg agatgacggg ggaatattcc caaaagatgg ctctggcgac 600 

agtcatccag atttccctga ggatgcggat atagatttaa aagatgtaga taaaatttta 660 

ttaataacag aagacttaaa aaacattgga aatacttttt tcaaatccca gaactgggag 420 

atggctatta aaaaatatgc agaagtttta agatacgtgg acagttcaaa ggctgttatt 780 

10 gagacagcag atagagccaa gctgcaacct atagctttaa gctgtgtact gaatattggt 840 

gcttgtaaac tgaagatgtc aaattggcag ggagcaattg acagttgttt agaggctctt 900 

gaactagacc catcaaata'c caaagcattg taccgcagag ctcaaggatg gcaaggatta 960 

aaagaatatg atcaagcatt ggctgatctt aagaaagctc aggggatagc accagaagat 1020 

aaagctatcc aggcagaatt gctgaaagtc aaacaaaaga taaaggcaca gaaagataaa 1080 

15 gagaaggcag tatatgcaaa aatgtttgct tag 1113 



<210> 13 
<211> 422 
20 <212> PRT 
<213> human 



<400> 13 

Met Asp Val Leu Ser Pro Gly Gin 
25 5 

Ala Pro Phe Glu Thr Gly Gly Asn 
20 

Val Ser Tyr Gin Val He Thr Ser 
35 40 



Gly Asn Asn Thr Thr Ser Pro Pro 

10 15 
Thr Thr Gly He Ser Asp Val Thr 
25 30 
Leu Leu Leu Gly Thr Leu He Phe 

45 
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Cys Ala Val Leu Gly Asn Ala Cys Val Val Ala Ala He Ala Leu Glu 

50 55 60 

Arg Ser Leu Gin Asn Val Ala Asn Tyr Leu He Gly Ser Ler Ala Val 
65 70 75 80 

5 Thr Asp Leu Met Val Ser Val Leu Val Leu Pro Met Ala Ala Leu Tyr 

85 90 95 

Gin Val Leu Asn Lys Trp Thr Leu Gly Gin Val Thr Cys Asp Leu Phe 

100 105 110 

He Ala Leu Asp Val Leu Cys Cys Thr Ser Ser He Leu His Leu Cys 
10 115 120 125 

Ala He Ala Leu Asp Arg Tyr Trp Ala He Thr Asp Pro He Asp Tyr 

130 135 140 

Val Asn Lys Arg Thr Pro Arg Arg Ala Ala Ala Leu He Ser Leu Thr 
145 150 155 160 

15 Trp Leu He Gly Phe Leu He Ser He Pro Pro Met Leu Gly Trp Arg 

165 170 175 

Thr Pro Glu Asp Arg Ser Asp Pro Asp Ala Cys Thr He Ser Lys Asp 

180 185 190 

His Gly Tyr Thr He Tyr Ser Thr Phe Gly Ala Phe Tyr He Pro Leu 
20 195 200 205 

Leu Leu Met Leu Val Leu Tyr Gly Arg He Phe Arg Ala Ala Arg Phe 

210 215 220 

Arg He Arg Lys Thr Val Lys Lys Val Glu Lys Thr Gly Ala Asp Thr 
225 230 235 240 

25 Arg His Gly Ala Ser Pro Ala Pro Gin Pro Lys Lys Ser Val Asn Gly 

245 250 255 

Glu Ser Gly Ser Arg Asn Trp Arg Leu Gly Val Glu Ser Lys Ala Gly 

260 265 270 

Gly Ala Leu Cys Ala Asn Gly Ala Val Arg Gin Gly Asp Asp Gly Ala 
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275 280 285 

Ala Leu Glu Val He Glu Val His Arg Val Gly Asn Ser Lys Glu His 

290 295 300 

Leu Pro Leu Pro Ser Glu Ala Gly Pro Thr Pro Cys Ala Pro Ala Ser 
5 305 310 315 320 

Phe Glu Arg Lys Asn Glu Arg Asn Ala Glu Ala Lys Arg Lys Met Ala 

325 330 335 

Leu Ala Arg Glu Arg Lys Thr Val Lys Thr Leu Gly He He Met Gly 
340 345 350 

10 Thr Phe lie Ler Cys Trp Leu Pro Phe Phe He Val Ala Leu Val Leu 
355 360 365 

Pro Phe Cys Glu Ser Ser Cys His Met Pro Thr Leu Leu Gly Ala He 

370 375 380 

He Asn Trp Leu Gly Tyr Ser Asn Ser Leu Leu Asn Pro Val He Tyr 
15 385 390 395 400 

Ala Tyr Phe Asn Lys Asp Phe Gin Asn Ala Phe Lys Lys He He Lys 

405 410 415 

Cys Lys Phe Cys Arg Gin 
420 

20 

<210> 14 
<211> 1266 
<212> DNA 
<213> human 

25 

<400> 14 

atggatgtgc tcagccctgg tcagggcaac aacaccacat caccaccggc tccctttgag 60 
accggcggca acactactgg tatctccgac gtgaccgtca gctaccaagt gatcacctct 120 
ctgctgctgg gcacgctcat cttctgcgcg gtgctgggca atgcgtgcgt ggtggctgcc 180 
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